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The laflilcr is inlcresled In produce /ealilers Ihal ~'Ollid 
he easily ~l".c~Qlc Wilhoul any dillkully, Towards Ihis 
elld he has 16 tr.sure Ihal Ille IIIIlIllale /cal her IS "I hl'SI 
</lialily, AllI1os( alllhl' Na(io""l,~I"ndanls specilicalio"s 
for dillt-relll lyreS oflea(her have 'sliplilale" Ihe rC11llire-
lI1elllS in reS~)ecl uf hUIII Ihc physic" and chcmical 
ch:lrnclcrisril:s dependillg Oil Ille ollilll:lle uscs In wllicll 
slleh Icalhcrs arc pilL III order 10 "hlaill Slalldard' 
kalhcrslhe lanner makcs adjusln,ellis ill Ihe pr"l'l'ssill~ 
and applies various aspecls ,.1' qnali,y l'ollirois dUrill!!.'hc 
produclion propcr, lakillg illio al'l'OUIII Ihe nallire or 
WaleI' sllpplie"" raw hide/skill "lid 1''''iliar)' el1c'nicr/s as 
wl'll 1is dimalic cOlldilions. By judiciolls h:lIlCilillg "flhe 
hick/skin alld usc. or "plimll;ll 1'11)nlllll or chemicals, he is ,: 
ahle· In.gel lealhers or his <'hoicc. In vicll' "I' Ihe 1I1l111i-
fariol;s Iaclors in Ihe prodll<,lioll l.r dill,'rcnt IYPl'S ('1' 
1(';11 hers, for Ihal mailer evcn in Ihe e;"e "I' l'a'liclilar 
1.1'1''' "I' !e;llhn, il h;ls hcn""e "hli)!;lI",\' "" Ihc pan "I'. 
I lit.' 1;lIl11er 10' ensure hafdl·'o-I':II(,:h l"'11I rnl";/ildjllq "Il'nl'-; 
I" "hlain IIni/(1"," and siandard 'Illalil.l' kalhels, As "'"Ch 
illro rl1la lioll ;IS possihle Oil fhc 1'Ili:cl "I' 1';;nieIl11I1' Ullil 
process over Ihe physical alld elll'llIie" characlerislics of 
lillal Icalhers, as \l'l'Il as illlndcpcllrlcllcc or I'hysil'al and 
chcmical l'haraelc>tislics arc "nCl'c"ary I.., "ricnl rhc 
prodllClioll schedule ill thc desired direclion, Ever since 
Ihe lechllolo!!}' S!arled deve/ppi"g, elTons 10 (ind Ihe 
corrc/ations belweell physical 1,"d chemical properties 
h;lvc Iwcn allel11plcd, Mosl of Ihe existing lillding' have 
heen arrived al on Ihe hasis or cOlllillelllal hides alld 
skins, Thc IIniqlle qllalilics or Int/ian bull:"n hides as 
compared 10 Ihosc of animals or olher counlries havc 
already heen cS(~lhlishedl ·111 Illdia, Ihese bum"o hides 
viduai lealhers-,·-144 samples each of bUlls "nel hacks 
lIere oblaillcd, The '''I11J1/cs Il'l're IhcII slIhjl'CIl'd 10 
physic" Il'slin!! 11J1d L'hcl11iC:11 1111111}sis-" The !,hy,i,',,1 
char11clerislics l1,kell lip (ill' Ihe preselll Silidics l\t'rc 
Icnsile strenglh, Icaring slrcllglh alld perccll111!!e ""fcI 
ahsorplioll (Kuhelka) ill 24 h alld the chemical charac-
lerislics,. pen:enlage oil, alld fals (peirolellill clher 
''''lIhles), pcrcclllagc \\'a(er ,ollibles, percl'nI1',~(' lixcd 
'''"nins, perCenlage lealhcr Su/)sl1lnce (111/ on 14'~ 
moi"ure nasis) and. degree of lannage, The dala in 
respeci or each l'hel11ical L'haraclei'islic II'cre Ihen "r-
r"ngcd in inneasill!! order and ~rnllped in(o 12 Sl'l, of 12 
hlili s each, The ;I\'eragl's or dlemical characlCriSliL's of 
each scI and Ihci,' l'WTl,sponding physical charaCler-
isrics wcre Ihcn worked 0111. Thc clala ohtained arc 
gi\'en ill Table I. Similarly Ihe dala for backs arc given in 
Tahle II, Using Ihis dal1', graphs of.each of five ehe;l;ical 
ch:,raL'lerislies a~ainsl all or Ihe Ihree physical charac-
_'eri"i,'s are drawn in rcs!""'1 Ill' hilliS, Figs, 1-.5 and h11cks I-igs, 6-10, 
Uiscussion 
Ii) (a) Oils (/lId· l'iIIS-:TI'II.<ileSl tl'llgllt alld Tearillg 
Slrellglh (Fig. I) 
The strength properties 'were found (0 be direclly 
proporlional 10 Ihe eXlent of grease COnlen! of (he 
leal hers, as the fihres arc hCI(er Ilibrica(ed. oOcring 
!!rcalcr resistl'ncc (0 pulring, This is in agreemenllVilh Ihe 
lilldings on olher Iypes of Icalhers 115 I\'ell,~-; Absence of 
any relationship between oils and fats (0 s(renglh 
properties arc also repor(ed in certain eases,R-.lO 
arc PUI inlo v;lried IISCS shoc s"les 10 illdllslri;" 
hellings.,.alld Ihus O(,(,IIP), all illlpnrl;lni Sllllrcc or raw 
malerial for the Indiall lealhcr illduSlry, In vicll' or Ihe 
imporlilllce of lIi'i,< Ime of hull;"c~ .Iealhcr alld I he IIccd 
10 h;lvc beller llJHlerSl;llJdillg "I' Ihc relaliollship 1IJnllll!! 
I heir physic1" 1111\(~:hl'mi,'al characlnisl ies, syslclll:ll ic 
studics ,":c c.onducled Oil Illdian hllll:"o hides, 
(h) Oil.f allll«tl,\' ___ /I'(f/('/' aiJsorl"ioll (Fig, I) 
The increase ill Ihe grease conten( (ends (0 IO\I'MyJJle 
walcr absorplion thereby shOWing increased re!ri :.fMi:. 
10 waler. The same Irend is also observed in Ihe C. 'or 
English"sole leal hers.' and other (ypes of Ica(hers.~.IJ.J2 
Iii) ra) /Vale/' S"III"''',I·,·-7'('II ... il" Slt{'///?IIt 1I11d Tea/'illg 
J':~p('rjlJlcnf:11 
Sn'~lIY-II\'9- hides were I"k,," up I'llr 'Ihc 's'III<:/ie" 
vegelable lanlled,2 and S11JIlP/cS fmm h<.>lh Ihe hllf( 
(240 Illin fmlll the back bOil c) and back 1120111111 1'1'0111 Ihe 
hack bone) regions of righl and len side, rrom Ihe indi. 
1.12 
SltclIgllt (Fig, 2) , 
Greater amollnt of waler soilible maller was found (0 
dccre:lse Ihe s(rellglh properlies of (he leafl~rs uncler 
rxaJllillalion, This is in line lI'ilh Ihe earlier lVork13 as 
weir, Waler .~(1ll1blcs conslilU(e un(ixed organic und 
inorganic mailer and do nOI conlribu(e (0 (he strength of 
Ihe /calher, 
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(h) WilIer SO/IIh{e.\·--lt'alcr Ah.lrll'l'lioll (Fig. 2) 
The presence uf waler solubles was li>l"'JI 10 prnliloic 
Ihe water absorption thereby reuueing Ihe resislanee of 
the I~ather. to \\'ater. 'The looselv held water soluble 
mafler i,i excessive amollnts cOl11es 011( of Ihe inlerslices 
of the lealher fibres as the k .. lher remains in conlact wilh 
water resulting in the ui,fah of water in their place. 
The fat'! tiw( the extent of W"'pr absorption depends Oil 
the free space available in the Icalher
"'
" JIl and can he 
altered by in,orl'or.ation of filling agcnls inl'iusivc of 
water solubles, as well as by physical Illl'asure by rolling 
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I'/f' .• dl'~l'r\'cs I11cnlion while slu"yin!! (his corrdalion. 
Wcbcr '7 has shown Ihal Ihe w"lcr-p .... "l'ne" incn,;"" 
wi(/lthe waler soluble, up to a certain lillli( anu that water 
ahsorp(ion power and wa(er proofness depend on the 
slructure nf the leather and Ihe Iypc of (alllling. 
(iii) (,,) n.""d Tmlllill.,,,--7(·If.l'i/e Slr{'/lgllr lIlId Tearill,!! 
S(r('/Igllr (Fig. 3) 
Fixcd organic matter in (he leather conlribules 10 
grc:llcr slrcnglh properties. This linding is in consonance 
will, thai of Sasaki ('I lIl.J" Herfeld and S(atherJO have 
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F,OUR\, 2. Butt: water s(,luhlcs (pCI' CCllt) vs physical characteristics . 
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F,GURE 4. But!: ICCllhcl" subslC1IlCC (per CCIll) vs physical characlcri~(ics. 
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ill\·rv:! .... ~· ill ,lit' \.·IIII,hllll·lll":lri'lrl II! 1:11111111', ;11111 t.ltrl'llll· 
(b) "'xed TW/II;II.1"---WlIll'I" 111>.\(1/"/,1;'-'11 (Fig_ J) 
l-"ixed tannins bear indireci pmporlion with W:ltef 
ahqnption in cOl1lr:I't In Ihl' cllrrdalion hel"w('en 
1lIlli\nl ,,'all'r s"luhle, ;111.1 ,,':tIer "h,ofl'lioll. I-i,<:'-' 
1:tl1lli", :In: rc;o..I'(lIl'->ihlc ftlr Ihl." ,c:d f:If1I1;I~"l' :IIHI hc'l1u' 
Ihcir illllul'IICC t"\\':II"<I, rc,i'l:In('(' 10 "':tIl'l , Ilnkld"'" 
'./lI('li(" :Ii", indicllt' ":I1t'1 """"'l'li,," dl'dillilll' ",ill, Ill<' 
iIlCIC:,,->ill!! f:lltuill c(llilcllh "PI" \l·.!'d;lhlc 1:111/1(".1 kaIJtt"l". 
(1\ I (;I) /','0111<'1' ,\·IIf,\·lolln.\ /;'11'111' ,\'rt'II~:11J iI;/tI/("(/lil1~: 
\(rel/glll II-it'_ -II 
:\., i, Ihe Gise ";Ih Ihe I;\l'ti 1:llll1im Ih<lt~" 1(1 make 11,,-, 
re:1I lealher, !c:llher suhstance hC:lrs direct' proporlillil to 
I he sl rcngl h properl ies_ 
Ih) '-cal/WI' SIfh.<IOII('('-li'tlla ;/hlll'l";OIl (/-'ig, 4) 
IIlTC ag:til1 Ihc tfelld is Ihl' ':lllle :1' Ihl' fcl<lliollShil' 
hel"Tell fixcd lallnills alld ",-"In ah""l'linl1_ \Vilh the 
illl"fl':I"'t,.' ill lIlt: l'f. 11l1t'111 til" !c:illhT ,"",1:11""1', lilt' 1\'·,i",I:1I1n" 
Ill' \\ ;llt'! jlll"lt':!''''''. 
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1:IIIlIiI11: ;1l.!(.,'III~. 11ll' n,.',:,,!II;II'! dl.:prev 1'\ LIIIIl;I~'t' III 
Ol'lilll,;1 lin'lils incrcases Ihc' '''<OlIelit "I' 11K k:llitl'l< 
.... ".("' , 
(b) Degree o(Tmlf1l1gL' ---JI'iller AI>",ol'l'l;(l1/ (Fig, 5) 
By fhe sall1~ rtllalogy, llegrec (,I' lannage l':111 he s:lid 
1(\ illcre<lsc Ihe rcsistallCl' "I' Ihl' k:llhn 1(\ "aler as \lciL 
i\'kKa\'~" has also prm'ed litc lendl'Ill'), PI' rcduced watcr 
ab,-,:fpli')11 "ith the il1l'rease in degrec "I' lalllwgc, 
All lite ohservalions made ab,,\'l' ,trI: in ITspcel "fhllih. 
Silllii:tr "re Ihe Irellds "ilh Ihc h"l'~' '" "e'li alld lite ':till<' 
"'e ill'''lr:lll'<I III !-'iI'" (, III, 
( '""dllsinn 
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